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value prior to forcing. Finally the yeasty sediment is examined under
the microscope, attention being directed to any abnormalities in the form
of the yeast cells and also to any bacteria which may be present.
Stock ales should be forced for four, or at least three, weeks, but for
running ales a week is sufficient.
17. Estimation of Arsenic in Beer
Beer sometimes contains very small proportions of arsenic derived from
the malt, sugars, hops, etc., used in brewing, and as the maximum amount
allowable is one-hundredth of a grain of arsenic (As203) per gallon of the
beer, it is advisable to keep a systematic check on the materials employed
and also on the finished beer.
The presence of the organic matter hinders the liberation of the arsenic
as hydrogen arsenide when the beer is placed either in a Marsh apparatus
with zinc and dilute acid or in the cathode compartment of a cell in which
dilute sulphuric acid is undergoing electrolytic decomposition. It is, there-
fore, necessary to destroy the organic matter before proceeding to the test.
This may readily be done as follows: 50 c.c. of the beer, placed in a 500
c.c. long-necked hard-glass flask (Kjeldahl flask), are boiled over a small
flame to a syrup, 25 c.c. of concentrated nitric acid (arsenic-free) being then
added and the liquid gently heated until all violent action ceases; 3-5
c.c. (3 c.c. usually sufficient) of concentrated sulphuric acid (arsenic-free)
are then added and the liquid again heated over a small flame until it darkens,
1-2 c.c. of the concentrated nitric acid being then-added and the heating
continued until the liquid darkens. This procedure is continued until
the liquid remains quite colourless and fumes strongly of sulphuric acid.
The solution is allowed to cool and then evaporated again with about 10
c.c. of distilled water to decompose any nitrosulphuric acid. The final
liquid is diluted with a little water and cooled.
The solution prepared in this way may be tested by the Marsh-Berzelius
method, but the simplest and most certain method consists in subjecting
it to electrolysis by means of a platinum anode and a zinc cathode and
passing the gas from the cathode compartment through a narrow tube
heated at one part and cooled by water dropping on to filter-paper immedi-
ately beyond the flame. A convenient apparatus for this purpose, devised
by William Thomson, is composed of a cylindrical unglazed porcelain cell,
surrounded by an annular platinum anode and then by a closely-fitting
glass beaker. Inside the porcelain cell fits a ground glass cover which is
surmounted by a cylindrical funnel closed by a glass rod ground at the
bottom and is also traversed by a rubber stopper carrying the connecting
wire fused into the zinc cathode. The cover is also fitted with a gas-delivery
tube connected through a small calcium chloride tube (containing also a
small roll of lead acetate paper) with the tube in which the hydrogen
arsenide is decomposed by heating.
The anode compartment is filled and the cathode compartment partially
filled with pure dilute sulphuric add (t: 8} and a current of about 3-5
amperes passed for about 5 nuntites to expel all tine air from the apparatus,
which is best kept cool by standing to a fairly large vessel of water. The